Objective: To develop a practitioner led definition of a prescribing error for use in prevalence/incidence studies in paediatric practice. Design: A two stage Delphi technique was used to obtain the views of a panel of expert health professionals working in the hospital paediatric setting. The extent of their agreement on a definition of a prescribing error, and on 40 scenarios that might be classified as prescribing errors in paediatric practice, was obtained. Results: Response rates were 84% (n = 42) in the first Delphi round and 95% (n = 40) in the second. Consensus was to accept the general definition of a prescribing error. In addition, there was consensus that 27 of the 40 scenarios should be included as prescribing errors, 10 should be excluded, and three may be considered prescribing errors depending on the individual clinical situation. Failure to communicate essential information, transcription errors and the use of drugs, formulations, or doses inappropriate for the individual patient were considered prescribing errors. Deviations from policies or guidelines, use of unlicensed and off-label drugs, and omission of non-essential information were not considered prescribing errors. Conclusion: A general definition of a prescribing error has been developed that is applicable to the paediatric setting, together with more detailed guidance regarding the types of events that should be included. These findings are suitable for use in future research into the incidence and nature of prescribing errors in paediatrics. P atient safety is a priority in healthcare systems across the world. Many patients appear to be harmed by errors every year, and around one third to one half of these errors might be avoidable.
Objective: To develop a practitioner led definition of a prescribing error for use in prevalence/incidence studies in paediatric practice. Design: A two stage Delphi technique was used to obtain the views of a panel of expert health professionals working in the hospital paediatric setting. The extent of their agreement on a definition of a prescribing error, and on 40 scenarios that might be classified as prescribing errors in paediatric practice, was obtained. Results: Response rates were 84% (n = 42) in the first Delphi round and 95% (n = 40) in the second. Consensus was to accept the general definition of a prescribing error. In addition, there was consensus that 27 of the 40 scenarios should be included as prescribing errors, 10 should be excluded, and three may be considered prescribing errors depending on the individual clinical situation. Failure to communicate essential information, transcription errors and the use of drugs, formulations, or doses inappropriate for the individual patient were considered prescribing errors. Deviations from policies or guidelines, use of unlicensed and off-label drugs, and omission of non-essential information were not considered prescribing errors. Conclusion: A general definition of a prescribing error has been developed that is applicable to the paediatric setting, together with more detailed guidance regarding the types of events that should be included. These findings are suitable for use in future research into the incidence and nature of prescribing errors in paediatrics. P atient safety is a priority in healthcare systems across the world. Many patients appear to be harmed by errors every year, and around one third to one half of these errors might be avoidable. [1] [2] [3] [4] As a consequence, policy initiatives have been implemented in an attempt to reduce these adverse events. Medication errors are one of the most common causes of adverse events. They include prescribing, transcribing, dispensing, and administration errors. In the USA, medication errors kill 7000 patients a year 4 and account for nearly one in 20 hospital admissions. 5 In UK hospitals, the incidence of medication errors is similar to that reported in the USA-prescribing errors occur in 1.5% of prescriptions 6 and administration errors in 3-8% of doses given. 7 Most previous research has centred on medication errors and their prevention in adults. Limited evidence suggests that medication errors and corresponding harm could well be higher in children than in adults. 8 9 In addition, most drug doses in paediatric medicine are calculated individually, based on the patient's age, weight, body surface area, and their clinical condition. This increases the likelihood of dosing errors. 10 Limited work has been carried out in the UK to investigate paediatric medication errors; studies mostly rely on the analysis of incident reports which tend to be subject to substantial under-reporting. [11] [12] [13] A major problem when interpreting quantitative studies of paediatric medication errors in general is variability in the definition of what constitutes an error. 9 12-16 For example, some studies consider deviation from manufacturers' or institutional guidelines as an error while others have unclear definitions of the events considered as errors. 9 11-13 Some studies do not give definitions at all. 17 18 One important aspect of medication errors is prescribing errors; limited work on pharmacists' interventions suggests that many errors occur and are subsequently remedied. 19 20 No large scale study has been performed on paediatric prescribing errors in the UK. A definition of paediatric prescribing errors needs to be established before such a study can be conducted.
The definition of an error is important as it can markedly affect the number of errors discovered. Some authors have set very high or inappropriate standards and hence most acts appear to be errors. 21 Some definitions use other quality related terms-for example, the National Patient Safety Agency (NPSA) uses the National Co-ordinating Council for Medication Error and Prevention definition from the USA; however, this pivots on the idea of inappropriateness. In our view this is a different concept to error. In order for practitioners to believe studies of error (the first step leading to them changing their practice), the definition of error needs to be one that they believe in. Hence, the reason for our development of a practitioner based definition.
A practitioner based definition of a prescribing error has been developed in the UK for use in both research and practice. 22 However, this definition was developed for use in the adult setting and issues specific to paediatric practice, such as the prescribing of drugs based on individual weight or age, were not considered. Our objective was therefore to develop a practitioner led definition of a prescribing error that could be applied to the paediatric setting. This definition could provide a foundation for future research into paediatric prescribing errors, particularly their epidemiology.
METHODS
A two stage Delphi technique 23 24 was used to obtain the views of a panel of expert participants about situations that should or should not be included as prescribing errors in paediatric practice. The Delphi technique was chosen over other consensus methods as it avoids the requirement for direct communication between groups of experts while still allowing a certain level of interaction between them. It is particularly useful when face to face contact is impractical. In addition, it places less pressure on group members to conform to one individual's view, and allows ''bridge building'' between participants where none was apparent before. 24 The Delphi technique is being increasingly used in clinical guideline development. 25 26 In the Delphi technique, participants indicate the extent to which they agree with a series of statements in a postal questionnaire. Their scores are then summarised and included in a repeat version of the questionnaire so that each participant can reconsider his or her scores in view of the group's responses. Each participant's views are treated equally and each participant is anonymous to the remainder of the panel.
Expert panel selection
It has been recommended that Delphi participants should have knowledge of the topic being investigated. 27 Purposive sampling was used to select participants on the basis of their expertise in paediatrics and active involvement in patient care. The aim was to generate a cross section of professionals from teaching, specialist and general hospitals, and from a range of specialities (neonatal to adolescent). To develop practitioner led operational definitions, healthcare professionals selected included doctors, pharmacists, nurses, risk managers, and others with an interest in medication errors. The recruitment process is summarised in fig 1. A total of 60 potential participants were invited to take part and, of these, 50 agreed to do so. No incentive (financial or otherwise) was offered to participants.
The Delphi process A schematic diagram summarising the Delphi process is shown in fig 2. 
First round of Delphi process
A literature search was used to identify previous definitions of a prescribing error used in paediatrics. Types of prescribing error that were included in some studies and excluded in others were identified. For example, some studies consider deviation from policies to be prescribing errors while others do not. In addition, the definition and scenarios of prescribing error developed by Dean et al 22 were studied. This work was used to develop scenarios for use in the present study. The questionnaire developed was reviewed by the authors for content and layout and then piloted with two doctors, two pharmacists, and two nurses who were not included in the subsequent study panel. This resulted in the rewording of some scenarios to aid understanding.
A preliminary definition of prescribing error was proposed in the questionnaire; this definition had been developed using a Delphi process in a previous study 22 and was as follows: ''A clinically meaningful prescribing error occurs when, as a result of a prescribing decision or prescription writing process, there is an unintentional significant (1) reduction in the probability of treatment being timely and effective or (2) increase in the risk of harm when compared with generally accepted practice''.
In addition, 38 scenarios were included that may represent prescribing errors, and the participants were asked to decide if these scenarios were considered an error or not. Participants were also asked to add any other scenarios which they thought represented prescribing errors in paediatric practice.
Second round of Delphi process
Only the definitions or scenarios where consensus was not reached in the first stage were included in this stage. The participants were asked to reconsider their scores having studied the whole panel's anonymised responses. They were provided with the following: (1) median and interquartile range of the whole panel's response for each definition or scenario; (2) comments made by individual (anonymous) participants together with the associated score; and (3) their own score relating to that scenario or definition.
The inclusion of the participants' comments and a summary of their responses increases the number of reasoned responses and decreases the number of rounds required in order to reach consensus. 28 A third round of the Delphi process was not conducted as consensus was reached in all of the scenarios except seven. In these seven scenarios there was no difference in participants' scoring between rounds 1 and 2, so it is unlikely that consensus would have been reached in a third round. Questionnaire was sent to all participants. They indicate their extent of agreement with the proposed definition on a scale from 1 "total disagreement" to 9 "total agreement". In addition, they indicate their extent of agreement on 38 scenarios representing prescribing errors on a scale 1 "definitely not an error" to 9 "definitely an error".
• 
Analysis of data
The following definitions were specified before analysis: 24 ''Consensus'' was considered to exist if the interquartile range of the participants' responses fell within any three point range; ''disagreement'' existed if the interquartile range spanned both the 1-3 range and the 7-9 range. If neither consensus nor disagreement existed, ''partial agreement'' was considered to have occurred.
Where consensus existed, it was considered that the scenario would be included as a prescribing error if the median score fell within the 7-9 range, that it should be excluded if it fell within the 1-3 range, and that it was equivocal if it fell within the 4-6 range. 24 If the consensus was that the scenario was equivocal, or if consensus was not obtained at the end of the second stage, the participants' additional comments, together with their scores, were used to decide whether or not to classify each scenario as a prescribing error.
Ethical approval was obtained from Thames Valley multicentre research ethics committee.
RESULTS

Response rate
Seventeen doctors, 20 pharmacists, eight nurses, four risk managers, and an expert in medication errors agreed to take part. Forty two (84%) of the 50 participants responded to the first round of the Delphi process. Responses for the second round were received from 40 (95%) of the 42 participants who responded to the first round. The demographic details of the participants are shown in table 1. Figure 3 Consensus process, summarising the number of events in the first and second Delphi rounds. PE, prescribing error; NPE, not prescribing error; EQ, equivocal.
Definition of a prescribing error
The participants' median score was 7.0 and the interquartile range 6.0-8.0, indicating that consensus was to accept the researchers' proposed definition. Twenty six (62%) of the 42 respondents made additional comments relating to problems with the definition. Most of these comments were related to the words ''significant'' and ''harm'', the phrases ''clinically meaningful medication error'' and ''generally accepted practice''.
Of the 26 comments, 23 were critical of some aspects of the definition. The most common comment (n = 9) was that ''significance'' was a subjective term and hard to define. Similar comments were made about ''harm'' (n = 4). This is understandable as significance, harm and, indeed, error, are social constructs about value and hence should be subjective. Dean and Barber have suggested methods elsewhere, using generalisability theory, to deal with these variations. 29 Of the remaining comments, three were related to the phrase ''clinical meaningful'', three to the term ''timely'', two to the phrase ''generally accepted practice''; it was considered that these terms are liable to various interpretations. Two of the remaining comments stated that the definition is not easily remembered.
It was decided to keep the initial proposed definition of a prescribing error as consensus was reached and the majority of the participants were satisfied with it. The definition was as follows: ''A clinically meaningful prescribing error occurs when, as a result of a prescribing decision or prescription writing process, there is an unintentional significant (1) reduction in the probability of treatment being timely and effective or (2) increase in the risk of harm when compared with generally accepted practice''.
The terms ''significant'', ''clinically meaningful'', and ''generally accepted practice'' were included to differentiate between clinically meaningful prescribing errors and other situations where some optimisation of treatment was possible but where a prescribing error could not be said to have occurred.
Near misses and harm
When asked, all participants agreed that it was not necessary for the patient to have received one or more doses of the drug or to have been harmed for the error to be included. Figure 3 summarises the consensus process. Following the first Delphi round, consensus was reached for 18 (47%) of 38 events. Participants were asked in the first round to suggest any additional scenarios or events that might represent prescribing errors in paediatrics. Two scenarios were added: (1) prescribing a drug to be administered when required without indicating the maximum daily dose, and (2) not rewriting the prescription in full if a change has been made to it. Only the 20 (53%) events for which no consensus was achieved in the first round were included in the second stage, in addition to the two scenarios suggested by participants (described above), making a total of 22 events forwarded to Prescribing a drug based on the weight of the patient and not writing the final calculated dose in the prescription sheet based on that weight 9 (2) N/A C Writing illegibly 9 (1) N/A C Prescribing a drug to a patient while the patient has a known allergy to that drug 9 (0.25) N/A C Prescribing a drug to a child without documenting the weight of the child on the prescription sheet 7 (4.25) 7 (3.5) P
Type of events to be included as prescribing errors
Prescribing a drug to a patient without adjusting for renal insufficiency 9 (2) N/A C Misspelling a drug name 7 (3.5) 7 (2) C Prescribing a dose regimen (dose/frequency) that is not that recommended for the formulation prescribed 7 (3) 7 (2.5) P
Continuing a prescription for a longer duration than necessary 7 (2) N/A C Unintentionally not prescribing a drug for a clinical condition for which medication is indicated 8 (3) 8 (2) C Prescribing a drug that should be given at specific times in relation to meals without specifying this information on the prescriptionÀ 7 (4) 7 (1.5) C
Prescribing a drug to be given by intermittent intravenous infusion without specifying the duration over which it is to be infused
Prescribing a drug with a narrow therapeutic index in a dose predicted to give serum levels above the desired therapeutic range
Writing an ambiguous medication order 9 (1) N/A C Prescribing a drug to be given by intermittent intravenous infusion in a diluent that is incompatible with the drug prescribed
Writing a prescription for a drug with a narrow therapeutic index in a dose predicted to give serum levels below the desired therapeutic range
Omission of the prescriber's signature 9 (1) N/A C Prescribing a drug without taking into account a potentially significant drug interaction 9 (0) N/A C Continuing a drug in the event of a clinically significant adverse drug reaction 9 (1.25) N/A C Prescription of a drug in a potentially subtherapeutic dose 7 (2.25) 8 (2) C Writing a drug's name using abbreviations or other non-standard nomenclatureÀ 9 (1) N/A C Prescribing a drug for a patient who has a specific contraindication to its use 9 (1) N/A C Prescribing a drug to a patient without adjusting for body size 8 (2) N/A C Prescribing to a patient a dose that is not within ¡25% of the recommended dose 7 (3) 7 (2) C Prescribing a dose that is calculated based on an out of date body weight 9 (2) N/A C Prescribing a drug to a patient without adjusting for age 7 (3) 7 (2) C Prescribing a drug to be taken when required, without specifying the maximum daily dose of the drug prescribed in the prescriptionÀ
Not rewriting a prescription in full if a change has been made to it (e.g. dosage increase or change in frequency)À N/A 7 (2.5) P IQR, interquartile range; C, consensus; P, partial agreement; N/A, not available. *Scoring ranges from 1 to 9.
ÀScenarios that are common practice.
the second round. Following the second round, consensus was achieved for a further 14 of the 22 events. Of the remaining eight, partial agreement existed. The consensus and decision process is summarised in fig 3. Based on the participants' comments, it was decided that, of the seven events where it was equivocal in the first and the second rounds, four were excluded as prescribing errors and three may be considered prescribing errors depending on the individual clinical situation. Table 2 shows the situations that should be included as prescribing errors, table 3 shows the situations that should be excluded, and table 4 shows the situations that may be considered prescribing errors depending on the individual clinical situation.
In general, events classed as prescribing errors were concerned with the selection of drugs, doses, and impractical doses (not easily prepared or administered). The scenarios not considered to be prescribing errors generally represented non-adherence to rules such as the use of off-label or unlicensed products in paediatrics, and deviations from guidelines and policies.
DISCUSSION
Following the use of the Delphi technique, a general definition of a prescribing error was agreed for use in the paediatric setting. In addition, guidance concerning the types of events that should be included as prescribing errors has been developed.
Participants in this study expressed their agreement with the proposed prescribing error definition (as previously developed by Dean et al 22 for use in general settings) for use in the paediatric setting. This, in turn, confirms the generalisability of the previous definition. The 40 scenarios assessed by the participants were classified into prescribing errors, not prescribing errors, and those that were equivocal (these would or would not be considered prescribing errors depending on the clinical situation). Prescribing without taking into account the patient's clinical condition or weight, not taking into account important pharmaceutical issues, and failure to include or communicate essential information were all considered prescribing errors. Some of these scenarios are common practice (indicated by À in table 2); however, the participants considered them prescribing errors. Generally, non-adherence to organisational rules-for example, failure to adhere to hospital, national and paediatric guidelines, not including dosage equations in the prescription, use of unlicensed and off-label drugs, and prescribing by brand name-was not considered to be a prescribing error. Deviations from guidelines were not considered prescribing errors as long as the prescriber provided a valid reason for the deviation. This raises the question about the validity of paediatric prescribing error studies that define errors based on deviation from guidelines. 8 17 30 Our findings are similar to those of Dean et al 22 who studied hospital prescribing errors in a general setting.
We identified five potential limitations of this study.
(1) The response rates in both rounds were less than 100%. Bias may have been introduced through the missing responses of participants who may have specific expertise. However, examination of the data in this study suggests that nonrespondents to the second round have typical first round Prescribing a drug for which there is no documented indication for that patient 5 (3.5) 5 (2) C, EQ Prescribing a drug for which there is no evidence of efficacy and safety for use in the patient population 5 (4) 5 (3) P, EQ Prescribing a formulation for which there is no evidence of efficacy and safety for use in the patient population 5 (4) 5 (2) C, EQ IQR, interquartile range; C, consensus; P, partial agreement; EQ, equivocal. *Scoring ranges from 1 to 9.
scores. (2) We cannot authoritatively say that our definition could be applied to community practice. (3) Consensus existed if 50% of the participants' scores fell within any 3-point range. Others consider this definition of consensus as a relaxed one (that is, consensus was reached in a larger number of cases than if a stricter definition of consensus was used). 31 In the literature there is no standard method of defining consensus, and it has been recommended that an appropriate definition be used to fit the objectives of the study. 26 (4) It was not possible to use a random sample of healthcare professionals. While purposive sampling could be seen as biased, it ensured a reasonable sample size representing a wide range of professions and experiences, which is important in consensus building. On the other hand, 60 participants were invited to take part of which 50 (83.3%) agreed. This high response rate adds to the validity. (5) We only conducted two rounds; however, we already had a high degree of consensus and one of the potential problems of the use of Delphi technique is panel fatigue.
Currently, the definition developed is being used to establish the incidence and nature of paediatric prescribing errors across different UK hospitals. It has proved to be helpful in deciding what should be included as prescribing errors and what should not. Our definition of a prescribing error in the general setting has been used by the Department of Health. 32 It has the advantage of referencing error to usual practice, and of not artificially inflating the error rate by including trivial incidents or breaches of inappropriate guidance. As there is no existing standard definition of a prescribing error in paediatrics, it is hoped that other researchers will adopt this definition to study prescribing errors, to allow comparison between studies. Worldwide there is no standard definition of prescribing error, so the definition and scenarios could be used internationally as a guidance of what constitutes a prescribing error, and could be used in studying prescribing errors.
In conclusion, consensus was reached regarding the definition of a prescribing error and its applicability in the paediatric setting, together with guidance on the scenarios that should be included and excluded as prescribing errors.
